Abstract -The use of an ultra violet light source (wavelength = 172 nm) and a Nd:YAG Laser for the decontamination of TFTR D-T tiles will be investigated at PPPL.
Introduction
The ability to remove tritium from the surface of carbon tiles by ultra violet light and with lasers will be studied in a joint effort with members oFPPPL and JAERI.
Tritium accumulates with carbon in co-deposited layers on plasma facing components exposed to D-T plasmas. This phenomena is the dominant route for tritium retention in tokamaks and may severely impact the operational schedule for future long pulse machines with carbon plasma facing components [I] .
At present there is an urgent need to develop efficient techniques to remove tritium from plasma facing components. In support of this project an ultra violet (UV) light source with a wavelength of 172 nm has been supplied by JAERI. A Nd:YAG laser (in the kilowatt range) is being procured by PPPL to also support this experiment. Tritium is released from inaterials at elevated temperatures thus it may be attractive to transiently heat the co-deposited layer on the tile surface by a Nd:YAG laser beam. The laser could transiently heat the surface to high temperatures (up to 2,000 "C). Initial tests will be performed to determine the optimal laser intensity and duration. A pyrometer will be set up to monitor the surface temperature and interlocked with the laser to prevent over heating. An optical head capable of scanning the laser beam across a surface is planned to be implemented and tested. A remotely controlled scanner will be positioned to raster the laser beam. The surface temperature and heating location will be monitored including the tritium released.
During October 1999 36 TFTR D-T limiter tiles were collected from the TFTR vacuum vessel. These tiles are expected to contain 1 -2 Ci of tritium (as previously measured from tiles collected from a similar location in the TFTR vacuum vessel) co-deposited on the top -1 -50 microns of the surface of the tile. These tiles will be used For the tritium decontamination study. Currently a large fraction of tritium (-7,500 Ci) held in the TFTR vacuum vessel is contained in the co-deposited layer of the limiter tiles. The retention of tritium contained in the co-deposited layer is a problem for any fusion device employing a carbon based first wall. The ability to release this tritium for recovery and possible reuse is of importance in maintaining site tritium inventories to quantities which actively support the operation of the device. Tenaciously held tritium is of no use to the operation of a fusion reactor and increases the quantity of unusable tritium at the site. In addition there are safety considerations for maintaining the first wall with as low an inventory of tenaciously held tritium as possible. Thus it is imperative that the level of tenaciously held on-site tritium inventories co-deposited on the surface of the first wall be kept to a minimum. In addition it is highly advantageous that tritium removed from the first wall be performed in a manner which maintains the formation of tritiated water to levels as low as possible. Heating first wall surfaces with a laser or exposure to UV light may provide a reasonable method for the removal of tritium.
Experimental Configuration
An experimental chamber has been fabricated which provides for safely subjecting a tritiated carbon tile to either a UV light source and laser beam (Fig. I.) . The chamber employs a sapphire window which minimizes UV light absorption thus allowing greater than 70% of UV light to enter the chamber and interact with the surface of the tile. The chamber has been fabricated to provide gas ports for analysis. In addition the chamber has a dynamic pressure range of 1.0 x 10." torr to 2000 torr and can be baked to 100 "C. Pressure and temperature will be set to optimize tritium removal rates.
Carbon tiles (Fig. 2) that have been exposed to TFTR D-T plasmas will be placed in the chamber and can be positioned in virtually any geometry required to optimize the interaction with both UV and laser light. Temperature and chamber pressure can be set as determined by tritium measurements that are provided real time to the experimentalist indicating the rate of tritium release from the surface of the tile. Aftcr a tile has been subjected to UV light and/or laser the tile will be removed from the chamber and TLD and ion chamber measurements re-taken. After TLD and ion chamber measurements the tile will be baked out to 500 "C in a special bakeout oven to collect and tritium remaining in the tile.
Future Plans
When exposed to one of these energy sources, tritium liberated from the surface of the tile is measured by a real time tritium monitor. thus providing feedback to the experimentalist on the effectiveness of the laser beam intensity, and duration.
A tile mapping system has been developed which subdivides the surface of the tile into 24 distinct locations, thus providing tile coordinates for those areas exposed to the externally generated energy source.
Experimental Plan
Prior to placing the tile into the test chamber for UV light and laser exposure the surface of the tile will be analyzed employing non-destructive methods. A matrix of 14 thermo luminescent dosimeters (TLD's) will be first positioned on the surface of the tile to measure tritium activity. After TLD measurements the surface will then be measured with an open wall tritium monitor. After tritium measurements have been made employing these nondestructive methods the tile will be placed in the chamber and subjected to either UV light or laser energy. During exposure to UV light or laser discreet mapped sections on the surface of the tile are exposed to the energy source. During exposure the quantity of tritium that is liberated from the tile surface will be measured with a tritium calibrated ion chamber. During the exposure time the pressure in the chamber can be lowered to a high vacuum range (less than 1 x torr) or increased to greater than 2 It is expected that one third of the tiles collected during the October 1999 TFTR vacuum vessel entry [4] will be subjected to UV lisht and laser irradiation to determinc thc effectiveness of these energy sources in releasing tritium from the co-deposited layer.
